Chemical methods of determining ascorbic acid have replaced almost entirely the earlier biological methods. Most chemical methods are based on the reducing capacity of ascorbic acid. Titration with iodine has proved to be inadequate for the determination of ascorbic acid in natural products, since they contain other reducing substances and since the colour of such products interferes with the determination of the end point of titration. Oxidation of ascorbic acid with the dye 2:6-dichlorophenolindophenol originally suggested by Tillmans (1927) ,has found extensive use, but in some materials the presence ofreducing substances, such as 'reductones' and 'reductic acid' interferes. Several procedures have been devised to minimie these interferences. The specificity of such methods for determination of ascorbic acid is, however, not well established (Snow & Zilva, 1944) . Visual titration methods by this dye are not applicable to the study of products containing water or acid-soluble pigments or reducing agents other than ascorbic acid which react with the dye at a rate sufficiently rapid to influence the end point of titration. Photometric methods (Bessey, 1938; Nochberg, Melnick & Oser, 1943) based on the 2:6-dichlorophenolindophenol reagent avoid certain of the limitations of the visual titration techniques. The fact that this dye is readily soluble in xylene makes it possible to use a xylene extraction technique (Pepkwitz, 1943) to eliminate interference from acid-soluble pigments and turbid solutions.
Reaction of derivatives of ascorbic acid with 2:4-dinitrophenylhydrazine permits the determination of ascorbic acid by methods not based upon oxidation-reduction properties. A technique described by Roe & Oesterling (1944) for total and dehydroascorbic acid, appears to avoid interference from certain types of reducing materials. Although osazones result from the reaction of sugars with 2:4-dinitrophenylhydrazine, their properties and rates of formation are sufficiently different from those of ascorbic acid derivatives to prevent their interference with the estimation. This method does not prevent interference from 'reductones' and 'reductic acid', but a means of correcting the results due to these substances has been reported (Penney & Zilva, 1945) .
In the present work the authors propose a new spectrophotometric method for the estimation of ascorbic acid in pure solutions, blood plasma and urine. This method is based on the colour reaction obtained by the action of perinaphthindanetrione hydrate (IIa) and its derivative 2-nitroperinaphthindanetrione hydrate (IIb) with ascorbic acid. Preliminary spectroscopic examination of these two reagents has been carried out. Further study in this field is in progress, and details will be published later.
Nature of the colour reaction. Moubasher (1948) and Moubasher & Sina (1950) found that when solutions of perinaphthindanetrione hydrate (Ila) (cf. Errera, 1913 Errera, , 1914 or 2-nitroperinaphthindanetrione hydrate (IIb) (cf. Calderaro, 1916) and ascorbic acid (I), are mixed at room temperature, a deep red colour rapidly develops due to the formation of dihydroxyperinaphthindenone (IVa) or dihydroxy-2-nitroperinaphthindenone (IVb) respectively. In higher concentration these products can be isolated in silky red crystalline needles, which may be identified by their melting points and mixed melting point determinations with authentic samples. The red compounds are similar to those prepared by Errera and Calderaro.
The reagents (Ha) (Moubasher, 1948) and cysteine react at room temperature with perinaphthindanetrione hydrate or its 2-nitro derivative producing the same red colour as in the case of ascorbic acid. These substances, therefore, interfere with the estimation of ascorbic acid by our method.
METHODS AND RESULTS
Preparation and purification of perinaphthindanetrione hydrate (IIa). This compound is prepared according to Errera (1913 Estimation of ascorbic acid in pure solution. To 5 ml. of freshly prepared standard ethanolic solution of ascorbic acid (11 mg./100 ml. ethanol) is added 1 ml. of freshly crystallizedperinaphthindanetrione hydrate in ethanol (2 mg./ml.), mixed thoroughly and stoppered. The colour gradually develops and reaches its maximum after 10 min. The stability ofthe colour permits its measurement with ease any time from 10 min. to 24 hr. after the reagent has been added. The percentage transmission of the sample is recorded wi'h reference toablank tube of.ethanolsetat 100% transmission.
The amount of dihydroxyperinaphthindenoneformed isfirst estimated photoelectricallyand then spectrophotometrically using a 5 mm. cell and the ascorbic acid present calculated from this. Estimation of ascorbic acid in urine. The urine of subjects living on a normal mixed diet without special preparatory period was slightly acidified just after voiding (10 ml. of 5 % (w/v) trichloroacetic acid to 100 ml. urine). The acidified urine was well stirred and immediately filtered through a dry filter paper. Charcoal was not used to decolorize the urine, since this leads to some loss of ascorbic acid. To 5 ml. of this clear urine was added 1 ml. of a solution of perinaphthindanetrione hydrate 0-5 mg./ml. in water. This amount ensures complete reaction with ascorbic acid. Ethanol was not used because it causes the precipitation ofinorganic salts present in urine. The solution was then mixed thoroughly, and after 10 min. the red colour of dihydroxyperinaphthindenone had completely developed and was ready for estimation. The control solution prepared by mixing thoroughly 5 ml. clear urine and 1 ml. water was put at 100% transmission and the percentage transmission of the treated urine recorded. This sample was then estimated spectrophotometrically using a 2 cm. cell.
Untreated urine and water as control shows no absorption at 475 my. The same sample of urine was estimated simultaneously by the method of Roe & Kuether. For recovery experiments ( (Table 4 ) known amounts of ascorbic acid were added to plasma which was treated in exactly the same way as normal plasma. DISCUSSION The advantages of the method described here are rapidity and simplicity. The reagent used is inexpensive and can easily be prepared and no special care need be taken regarding temperature or time of reaction. The possible interfering substances are reductones, reductic acid and cysteine. In Roe & Kuether's method hexoses, pentoses and glucuronic acid may interfere. Both methods seem to give about the same accuracy of result but the colorimetric method using perinaphthindanetrione is simpler and quicker. SUMMARY 1. periNaphthindanetrione hydrate is used as a new reagent for the spectrographic estimation of ascorbic acid in pure solutions, blood plasma and urine.
2. The 2-nitroperinaphthindanetrione hydrate can also be used to estimate ascorbic acid in pure solutions.
3. This reagent is easily prepared, inexpensive, specific and stable.
4. The new method when compared with that of Roe & Kuether (1943) proved to be simpler and takes less time.
